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Fatty Acid Composition of Oils from 33 Species of Marine Fish
by
Tadashi Uepa

The fatty acid composition of body lipids of 30 species of marine fish was de-
termined with gas-liquid chromatography. In addition, some liver oils and viscera
lipid were analyzed to make a comparison with the body oil, respectively.

The results of the expeiments are summerized as follows.

Certain fatty acids were found among the species as their major components,
i.e., palmitic acid (9.5~22.8 %, ), hexadecenoic acid (5.1~16.5% ), octadecenoic acid
(10.5~~38.8 2 ), eicosapentaenoic acid (2.5~13.7 %), docosahexaenoic acid (2.9~34.6% ).
But in the case of the oil of Cololabis saira (Sayori), eicosenoic acid (20.0 %) and
docosenoic acid (26.9 %) were the major fatty acids. Partfcularly, large amount of
octadecenoic acid was found in the lipid of Acipenser sinensis (Karachozame).

No significant differences in fatty acid composition were found between body
oil of Imimicus japonicus (Okoze) and its liver oil, and also between body oil of
Pseudolabrus gracilis and its viscera oil.

The integral figure of the fatty acid compositions of fish lipids is shown in Fig.
3~5. As the consequence, the sample lipids are classified into three types: Tuna
type, Horse-mackerel type and Mackerel type (T'able 4).

Large amount of docosahexaenoic acid was found in the Tuna type, and the
lipids of Horse-mackerel type contained about the equal amount of palmitic, he-
xadecenoic, octadecenoic, eicosenoic, eicosapentaenoic, docosenoic and docosahexae-
noic acids, and the lipids, contained comparatively large amount of palmitic and
octadecenocic acids, belong to the Mackerel type.

But there were no general resemblance of species among the same type.
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Table 1. Chemical properties of fish oils examined.

Species | LV. SV, AV, AV *
Konosirus punctatus (Konoshiro) 125.9 219.9 0.9 4.6
Collichthys nivearus (Mebuto kandari) 136.9 152.3 3.6 2.7
Pseudosciaena niveatus (Kiguchi) 188.3 208.8 4.7 2.5
Goniisiuius zonatus (Takanoha) 142.9 177.5 0.5 2.9
Dasyatis akajei (liver oil)(Akasi) 185.6 171.9 0.9 1.7
Siganus fuscescens (Aigo) 137.6 183.6 1.0 1.8
Branchiostegus japonicus japonicus (Akaamadai) 148.2 178.9 0.1 2.7
Pseudolabrus gracilis (ltobera) 134.3 182.9 0.2 2.6
Pseudolabrus gradilis (viscera oil) 149.3 182.0 1.5 2.6
Trachurus japonicus (Maaji) 147 .6 178 .4 0.7 1.7
Cypselurus hirude (Tobiuo) 175.8 178.4
Lampris ?’egiusb(l"landai) 152.5 175.9 0.5
Cololabis saira (Sanma) 121.7 5.2
Hemiramphus sajori (Sayori) 120.0 2.0
T hunnus alalunga (Binnagamagurc) 173.8 150.5 1.1
Inimicus japonicus (Okoze) 3.8
Inimicus japownicus (liver oil)
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Tanakius kitaharai (Yanagimushikarei)

Sebastes inermis (Msbaru) 137.7 200.7 0.6

Girella punctaia (Mejina) 142.0 0.3
Ammodytes personatus (lkanago) 173.0 4.4

Pampus argenteus (Managatsuo) 161.8 171.1 1.7
Trichiurus lepturus (Tachiuo) 115.4 175.7

Scomber japonicus (Masaba) 143.3 179.1 0.3 2.3
Parapristipoma trilineatus (lsaki) 174.9 178.3 0.4 2.8
Doderleinia berycoides (Akamutsu) 134.4 179.1 0.6 2.4
Etrumeus micropus (Urumeiwashi) 188.9 181.3 1.5 2.5
Ilisha elongaia (Hira) 179.8 172.6 2.0 2.4
Coryphaena hippurus (Shiira) 173.5 178.2 0.6 3.0
Mugil cephalus (Bora) 163.5 197.5 0.2 3.3
Acipenser sinensis (Karachozame) 112.1 165.7 0.6 2.0
Albacores thunnus (Kihadamaguro)

Makaira nigricans mazara (Kurckawakajiki)

% ---Determined after esterification.

( )---Japanese name.

1—2 TZFune s FEHhD 5B RAIEIEI081T 2 %ER— 2 £ / —)L20md %A, BFSH
e DU 5 65°C THIMAIEHE LB 1205, KB LT n—~x5 B A, A F NI ZFURIEHEL~
F ) VB KRB TR L, BEGREEATHT GomHg) TEMREEIY, N #2257
UMSTEICA D & 2 FTHE LI,

1—38 &FTb: FHEHAFLVZZATVI 2 n—AF YR THSRERMEE UTKELL T,

1—4 REWE; SWERN SOHED 2HEL T/ o2, 3bbEEND b 1818 a 61k
1008 T L1317 DIRFE% ﬁ?méwx&/—wK(Wbym@mm,mmb*AK@MKEoLQB h
RICERETHA U T, WRUIRERNIY G158 23500, A& 50°C THUMBESAEL 3 %
BEL, CHUCH U CRFKE 267 ZEMUEREROO L RIBEETHHL E25H) Ok B, »
&JMCHL;9@JW CHPALUE 4R E TR, BIIE s alE Lz, CNHE 1 ~5 0mEY

ENZNREBS IO n—~F 9 204, IRHB2HH S 37, ~F 9 FIZKE BKEBROO L 20
ZFNXF oz 27 RT0, REMIFSEE Uiz,

Table 2. Condition for gas-liquid chromatography.

Apparatus Shimadzu GC—1B type.

Liquid phase Diethylenaglycol succinate polyester (102 w/w) on 60 to 80 mesh Shimalite—W.
Column 4mm diameter, 3m length,

Column temperature 205 °C

Detector Hydrogen flame ionization detector system.

Detector tzmperature 215 °C

Carrier gas Nitrogen gas, Flow rate:-+-+-60 mljmin.

Flow rate of hydrogen gas | 48 ml/min.

Flow rate of air 1.35 [/ min.
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Fig. 2. Adjusted retention time for saturated, moncene, diene, triens, tetraene,
pentaene and hexaene fatty acid methyl ester (Horse mackerel).
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Fig. 3. Integral figure of the fatty acid composition of tuna type. Large amount

of docosashexaencic acid occured in this type.
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Fig. 4. lntegral Figure of the fatty acid composition of the horse mackersl
type. The lipids belong to this type were contained equably amount of
palmitic, octadecencic, eicosencic, eicosapentasncic, docosenoic and do-
cosahexaenoic acid.
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Fig. 5. lntegral figure of the fatty acid composition of the mackerel type.
Comparatively large amount of palmitic and octadecencic acid occured in

this type lipids.

Tadle 4. Classification of the fish oils by fatty acid composition.

Thunnus alalunga (Binnagamaguro), Albacores thunnus (kihadamaguro),
Tuna type Makaira nigricans mazara (Kurokawskajiki), Hemiramphus saiori
(Sayori)

Inimicus japonicus(Okoze), Cololabis saira(Sanma), Dasyatis akajei
(liver oil) (Akaei), Parapristipoma trilineatus (Isaki), Branchiostegus
japonicus japonicus (Akeamadai), Girella punctata (Mejina), Tanakius
Horse-mackerel type kitaharai (Yanagimushikarei), Sebastes inermis (Mebaru), Ilisha elon-
gata (Hira), Coryphaena hippurus (Shiira), Eirnmeus micropus
(Urumeiwashi), Ammodytes personatus (lkanago), Trachurus japonicus

(Magji), Cypselurus hirudo (Tobiuo), Pseudolabrus gracilis (ltobera)

Scomber japonica (Masaba), Doderleinia berycoides (Akamutsu),
Siganus. fuscescens (Aigo), Trichiurus lepturus (Tachivo), Lamprio
regius (Mandai), Pseudosciaena niveatus (Kiguchi), Pampus argenteus
Mackerel type . . . Lo
(Managatsuo),  Konosirus punctatus (Konoshiro), Goniistuius zonatus
(Takancha), Acipenser sinensis {Karachozame), Mugil cephalus (Bora),

. Collichthys niveatus (Mebutokandari)

() ---Japanese name
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